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U

To establish each identity, manipulate the left side of the equation only. Label which identity type used.
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Splitting fractions (continued) [ +Honz

9 cos? x+cscx

= cot?x + csc3 x 10. <’ f-tan’ f+tan b

sin? x oy =sinf +cosf
2 ;
O3 X |+ pe({/
ST Fen T +0m
2, ne(2]eo8 = sin? £ tan
g@:twgfwm L e C
A U N I ;%ét N+ C&SA
g EJa .
/ . ST | st _ecS
. mE T 5N o5
Using Conjugates f ¢
11. 1;566 = secO(1 — sinB) g 12. 1 - :f:;:x = —COoSX
QS Cl-sin f _n 7
RN N —t> - 3in
| 1-Cos | - (0D
Q@s( 5\\’\5

|- oS- on”
| — COS

\ 2 \ Tn&
= (02— (05 =S ESIAS




5.2B WS

To estabiish each identity, manipulate only one side of the

Name

Per
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Evaluate without using a calculator. Use your identities so solve them not triangles.

1. Find sin® apd cosB if tan8=3ﬁ;nd sinB >0 2. Find secB and cscB if tan©=3 and cos6>0
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3. find tanP and cotP if secB=4 and sinp<0 ﬁ 4. Find sin® and tan® if cos8=4/5 and tanB <0
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Verify the Identities.

5. (cosx)(tanx + sinxcotx) = sinx + cos®x ! 6. (1-tanx)?= sec?x - 2tanx
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5.3C Worksheet Name Per

Prove the identities.

. . COSXx
1. (cosx-sinx)?=1-2sinxcosx 2. tanx + secx = pE——
sec?x—1 sinx . .
= — 4. tan’x — sin®x = tan®xsin®x
sinx 1-sin<x
sint 1+cost 2(1+cost . . ,
: cost _ 2Qtcost) 6. sin3xcos3x = (sin3x — sin®x)(cosx)
1-cost sint sint

1-3cosx—4cos®x  1—4cosx
7. = 8. —— + tanf = secficscf

1
sin?x 1-cosx tanf




Find all solutions on the interval of [0,2m).

9. 2cosxsinx-cosx=0 10. V2tanxcosx — tanx = 0
11. 3cot*x-1=0 12. secxcscx=2cscx

Find all solutions.

13. 4cos?x-4cosx+1=0 14. 3sint=2cos?t 15. 2sin?x+3sinx+1=0
16. 2cos2x=1 17. cos2x =-1 18. tan?3x=3
19. cos2x(2cosx+1)=0 20. tan§ =1 21. csc?2x=3csc2x+4

Use a graphing utility to approximate the solutions(to three decimal places) on the interval [0,2m).

22. 2sinx +cosx =0 23. csc?x + 0.5cotx =5 24. 4cos® — 2sinx + 1=0
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Solve the following equations on the interval [0, 2m]. e

1. cos; =0 COSX = O 2. cos3x + 1 =sin3x T A Sect
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Find all solutions for the following equations. \
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5.3E Worksheet

Prove the identities.

WV

1. tan®x — sin’x = tan?xsin’x

(Mt V) - V)

Find all solutions on the interval of [0,2m).
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- ~ Sin ¢ A
=5 2X-\1 =0 SIN "+ cose= |
Find all solutions. If the answer is not on the unit circle round your answer to the nearest hundredth.

7. 4cos®x-4cosx+1=0 8. 3sint=2cos’t 9. 2sin2x+3sinx+1=0
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x=1 51 P
Us;a graphing utility to approximate the solutions(to three decimal places) on”th‘E‘“intervL;HG,én).
13. 2sinx +cosx =0 14. csc’x +0.5cotx =5 15. 4cos?x — 2sinx + 1=0
< \0\
59

16. Find the remaining five trig functions if sec = —z-and sinf > 0 using only identities.



5.4B Worksheet Name \/Q

Find the exact value of eacn trigonometric Tunction.

ST T
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Lsin— 2. CO5— 3. tanls 4, sec{-—;;)

1z
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Find the exact values for each axpression.

5. sin20%0s10°%+c0s20%in10° 6. cos40°cos10%+sin40°%in10°
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N3 COS 20 N

tan40—-tan10°
" 1+tan40%tan10”
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Find the exact value of each of the following under the given conditions.

. s 2V5 o«
8. Find sin(x+y) if sinx=3/5, O<x<n/2; cosy=—,—=-< y < 0
T (S

S

; ; R T cinve _z =y
9. Find cos(x-y) if cosx=—,0 < x < 7;siny=-4/5, -5 <y <0 »)

10. Find tan(x+y) if tanx = ~4/3,12r'- <x<m; cosy=1/2, 0 < x < % . U{ ,_‘,5@
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Verify the identities.

sin?@

11. sin(>+ 8) = cosé 12. sinfcsch — cos*0 = sin*@ 13. 1 -
2 14+cos@




_sin{x+y)  tanx+rany S : mo '
14, = = 15, sec*f — sec?B = tan*€ = tanf 16. cos/= = @) = —sin
Sin{x—y anx-—-rany 108 /’

Solve each equation on the interval 0<6<2m.

17. 2c0s%8 + cos8 =0 18, tan (g -+ g) =1 19. 4cosB=1+2cosb

_ I 21 21 | p - W p=2_ St
2 7 3 Q’b ?3‘5

Cai
3

Use a graphing utility to solve each equation on the interval 0<6<2m.

20. 2x =5cosx 21. sinx = inx 22. 2sinx+3cosx = 4x

x =l 1 222 3

23. Write sin{arcsinx+arccosx) 24. Find the value of the expression without a
as an algebraic expression. ' calculator. cos(arcsin{-1)+arccos(0))
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1. Find all sqlutjd‘nsto‘;"cbgé;gquya‘tjpnvin the interval [0,2r).

L e R e

a) 4cos®x =3 b)sinxtan®x = sinx ¢) sin (x + = ‘~ sin x -] ==

COS}ZI\,: z? ’ o ’ S‘,ﬂx mﬂzx -Snx O Sm*\‘ C&%xgtﬁ 5 fS/M (DS)U“

(0S¥ = :‘-g o S Sinx Gan"xvit)‘ie zcos,x+ 1 cosx: 4 5

,l‘ of g Sink= @%an%vw - | msx«“'

b, L o X= 0 7 H = 272 ;5 3
2. Find aII S0 l ohs to the equatxon usmg your ca fcu ator in the interval [0, Zn) Round o twd decimal places.
a) c052x+5cosx=2 . b) sin3x=sinx ¢) 5sin2x-12co0s2x=0
~ . “
1,05 504 XX 0.T19,343958 X%, Q6 375
R 5.%

3. Fmd the exact value.
a) sm SH’\ ( q"f)wgm(k.) b) cos(105°%) cosleorus)er COS( ) sin60°+sin30°
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4. Write the expression as the sine, cosine, or tangent of an angle. ﬁ N 24z
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Ch 5 Review WS #2 Name Per
Do all of your work on a separate piece of paper.
Verify each identity.
", tanasina+cosa=seca 2. (sin’)(1+cot’x)=1 3. sec(-e)-tan(-6)=1z:$6
cot?’f-1 _ . ., . 2 sinc tan6—cotf 20 _
4. 1+cot?f 1-2sin°f >- cosctanx 1 6. tanf+coth +2c0s76 =1
7-9, Find all solutions of the equation.
7. cosx = 1-cosx 8. 4sin2x=1+2sin2x 9. cosx=V3sinx
10-12, Find all solutions of the equation in the interval [0,2m).
10. 3-2cos’x = 3sinx 11. 4cot’x-4 =0 12. secxsinx = 2sinx
13-20, Find the exact value.
13. sin(-165°) 14. cos(—) 15. tan"- 16. c0s105°
17. c0s80°c0s20° + sin80°in20° 18. tan@=2,7 < 6 < =" find sin26
19. secB =3, %’5 < 0 < 2m, find sin—g 20. csca =-2, 11:<cz<377r , find cosg.
Answers: 7. =+ 2n1r,57-1- + 2mn 8. =+ nn,s—n +nr 9. Z4+nm 10 E,EE,E
3 3 12 12 6 6’62
10, BT gy 0 g T g3 Y2VE gy Vg5 Z2HVE g V2E 45 g 2
474’ 4’ 4 3’3 4 4 V2 4 25



5.3 Solving Trig Equations Practice Worksheet #1 Name:
Pre-calculus Date: Block:

Solve for the unknown variable on the interval 0 = x <27 .

1 4cos’x -3=0 2. \/2sin2x =1 3.3cot’x-1=0
os2x= % sin2x =¥z cot®x zi_\lg_
cosx N3 ¥ = % t—%‘,‘ﬂ» tomy =3
Z
T 2y Ym S
I sz 1n 35 ed
b b b k) - '
4. cos’ X =cosx 5. sinx —2sinxcosx =0 6. 2sin’ x-sinx-3=0
.\ i =
053 (osk = O sinx ( »2(03)0 207 - - 3

zw-—amm—-s
\/

COIX (wy—_, | 3% S0 = O Q
CO@X - d@ v | -

=\ | 13 3
cosx =\ @0 :3m =1 sk =3
@ 5%
7. csc’x—cscx—2=0 8. cos’x=1-sinx
XxZ_y-2 I-sin%= |- s'n
(x~2)(x+1) -1 4stn -\ 3N
CLEX=2  cen=-| + 3\‘(\1;5\% =0

sin(stn-)) =0

sin=o0@[o,n s%g
[11. sm(2) _1=0 on [0.87). i

- l—
anx=\1 @ L

9. +/3 + tan(2x) = 0 on [0,27).

ton(2x) =-{3

tan X = ~3@ A Sw
. 7 ST |, ST Z
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est2n=u QSC 2X=-|




5.3 Solving Trig Equations — Worksheet #2 Name: MQL_

Pre-calculus Date: Block:

. Part 1: Solve for the unknown variable. Give all of the exact general solutions.

1. sin6=l/;§—
sl Ve
S+ 2n
4. 1+sinf =2cos’ 0 5.2cos’ 6 +cosf =0 6. sin30 = -1
14 3‘;\\% 2(1-50")  (ns (Zeos+) =0 Mm=-l @
-\ - - he )
2- 23 =sin - COS‘Q\@ zp\ﬁ% 2L =g
2 amMT4 oin £\ oS = % @,%\15 T4 7201
(250~ \Xsm-n} AP l z
- = yA
sin=3- ain=-| -
Q. sn| Zn yqm\e | 2Tk
.8 % 10y 7217y
7. sin?6-1=0 8. cos20 = ) 9. 2sin’6 -sinf-1=0
s = &) o> (25 +\)6in )
I ST >2 aswn ==L o TIn kg
2\ 7 & 35 73 z C¢ Jﬁ‘
_TL— Sl I . = l
A
10. tan40 = -1 211 11. tan’3x =3 12. co{—g— —\/2—5
- k) 4
fon<-) (@ 2Lz 20 4 toN(3X) =43 N

W n Yu 5 2.
}Z)_TL It V- 2 2 ==
1o "o Zit\ > z} > ,h’[;n\ﬁ» @I,I_{— x A

. T
- 3 L‘
\ S 1)




colc .

Part 2: Solve by approximating the solutions on the interval [0,2m).
M—'-——._N

13. 2sin’ x+3sinx+1=0 14. 4sin”*x =2cosx +1 15. cscx +cotx =1
H(1-cos?) = 2castl
H-4c0s? =2codt ]
4cos?+2¢05-3

cosxcotx
16, ————— =3 17. sec’x+0.5tanx =1

1-sinx

]

Part 3: Use the calculator’s inverse trig functions to approximate the solutions. Remember that you must also find the
other solution by either adding i, subtracting the value from nr, or subtracting the value from 2n.

18. tan@ =4 19. cosf =0.84 20. sin@ =0.63

t@ﬂr‘(ﬂ A cos™'( 84 Sf(\”‘(-b%)
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PreCalculus

Review A

Find the exact value of each.

T
1) cos ——

12

4

3) tan 75°

Find the exact value of each expression.

2V 105 b
and:<9<ﬂ:

21 2
Find cos 26

5) sin @ =

14

3

24 37
7) cos 9=—and-1<(9<2n
25 2

o “

Find cos —

Solve each equation for 0 < € < 2m7.

9) =3 + 3cot ? =4 + ?_cot—;"‘Z

No solution.

Name ID: 1

Date Period
. 5m m
' 12 4
11x 6o
4) cos
12 4

, 12
6) cos 6’:——1—;and 90° < @ < 180°

Find sin ﬁ
)

e

8) tan l9=%and()o<6’~<90O 0

Find sin E
3

4

10) —3—9sin(9+%):—6 3-3

) O TR,
MO SOTUION.



N 4 — -1
1) 4\/§+3=3~8cos(@+§2§—) 12) —4 —Scsc 46 3csc4@

ldrr S
Solve each equation for all solutions.
13) sin2x —cos x —2sinx+ 1 =0 14) 2. cos*x+cosx—1=0
15) sinx+2cosx=1 16) cosdx —cos 6x=0

Use a graphing utility to solve each equation on the interval (0,2n). Round to two decimal
places.

17) 2x=S5sinx 18) 2sin x + 3cos x = 4x
Verify the identity.
19) 1-8-sin’ x - cos” x = cos 4x 5 sintx— 1)
20) (2 sin” x ) =1-2 cos”x

sin® x — cos™ x

Find the exact value.

_ . 4
21) sin|cos b cos 1-~)
13 5



PreCalculus

Review B

Find the exact value of each.

o.om 2
1) sin —
12

s

Find the exact value of each expression.

V26

e

and£<9<ﬂ:
2 ]

5) cos 8 =~

Findtan 26

7) cosﬁzl—s—andﬁ<9<2n
17 2

Find cos ﬁ
2

Solve each equation for 0 < 8 < 27.

9) 2—2005—?—:5—8003~
2 2

ps

i P

[

[ T
[

Name ID: 1

Date Period
2) sin =75°
4
4) cos 285° v )

5
6) cosé’=-1—andi£<9<27‘c
17 2

Find tan g—
)

e

4

8) sin ()=~%and3%< 0 <2n

e

Find cos 28

10) Bl +tan =360 =1 +~3~—'tan =36
4 4

. , e
v A G 13w 1Tm U

e S N B T s SR O
1L < | i 4



0
11)2+7eos—§—=4\/§+2—c03-§— 12)5—3tan;=4—4tang

ra ~

[N =

Solve each equation for all solutions.

13) sec? 2x +tan 2x =0 14) sin x+cosx=~\/5

15) sin®x—sinx-1=0 16) cos2x+cos4x =0

Use a graphing utility to solve each equation on the interval (0,27). Round to two decimal
places.

17) x=sinx —cos x 18) x~ —2sin 2x = 3x

Verity the identity.

b .o ~ A
cos” x . 200 4 -sin“"x+2-cos"x=4-2.cos" x
19) 1 - ———=sinx
1 +sinx

X
Find the exact value sin 5—

21) sinx = —%,TE<X<3T§/2



NG - \/i?,
4
5
2y

3

(St 1im)
| |
9) ;

6 6]
{7 137w
13y — ,>

12 12
(37 b1
17y — +2nn.— +2nn
L4 4
S5 }
2()} —— 4 U

Answers to Review A (ID:

2) V3 -2

2413
13
x’z’ﬁ‘.
10) % '
2]
14y No solution.
18) %lm + 7T
21y —

)

A6 -2 2 -6
J)”— ____________ 4 —
4 4
24 1
)-E 8)"2_
i1 |5t 1lm| 9 (7 197 |



Answers to Review B (ID: 1)

214 214 ~ 3 2/s ~ NE) 243
Iy ——— —and — 2y =~N3and — 3} and V5 4y ———and ——
5 9 2 5 2 3
sec x

-

(sinx\: ( 1 )Lsin .

LCOS ki VCOS X

Sinx-{sianﬁ\}
- &
C‘OS“",\'
7y sec” xlese” x — 1)
sec” xcot® x
{/ 1 \)3 (cosx‘z
tcosx/ \sinx)
i
sin” x
cse” x "
{ y 7 3
.o 5 57 | 37
8) —sin” xsec” x 9) } TFE’ 10) !zc_’ -%t{
| ey arary
sin” x
R
cos” x
—tan” x
1 —sec’ x =
[ 2n 4w 12) 10} (m Sm| LA
1y 0,75 T ) 10 13) 1=, 2= 14) L Ll
3T 3 1373 47 4
im Smy (m m S5m| (n 2rn 4n Sm (n 57 7n 1ll=m
15) — — 16) — —— 17) 1= = —, | 18) 1= —, = —
4 4 6 2 6] 13 3 3 3 6 6 6 ©



19) tan(45-4) 20) cos ({9+3_7E)
_ tan45 —tan ¢ - 2

- 1 + tan 45tan 6

\ i ]

L
2]

T

3m . .
= cos #cos -: — sin &sin

l-tan g > T
| +tan & =¢cos #-0~-sinfd-~1
1—tan 6 =sin

1+ tan @



PreCalc Ch 5 Review WS #1 Name Per

1. Find all solutions to the equation in the interval [0,2m).

a) 4cos’x =3 b)sinxtan®x = sinx c) sin (x + %) —sin (x — g) = -;—

2. Find all solutions to the equation, using your calculator in the interval [0,21). Round to two decimal places.

a) cos2x+5cosx=2 b) sin3x=sinx c) 5sin2x-12cos2x=0

3. Find the exact value.

a) sin% b) cos(105°) c) sin60°+sin30°

4. Write the expression as the sine, cosine, or tangent of an angle.

200 0 : ) . .
a)on2y “tanis b) sin (E) cos (—75) +cos(P)sin(®)  ¢) cos30°c0s25°-sin30%sin25°
1+tan20°tan15° 4 6 4 6

5. Prove the following identities.
a) 1+tanx . cotx+1

= b) 2sinBcos>0 + 2sin>0cosB = sin28
tanx—1 1-cotx




.2 .2 3m, tanx-1 sec?6-1 sinf
- + + = +—) = =
c) (cosx-sinx)+ (cosx + sinx)" =2 d) tan(x 4) PyT— e) ey Y
2 . 2 . 2 2 1 1
f) tan“x —sin“x = sin“xtanx g) = 2cotxcscx

secx—1 secx+1

S . . -2
6. Find sin2x and cos2x given that sinx= = and 371! < x <2m.



